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(54) PRODUCTION OF THIN CHROMIUM FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a thin Cr film of low stress, excellent in adhesion to a 
substrate, by using an He-Ar gaseous mixture of specific composition as a sputter gas in case 
of forming a Cr film on a substrate by a sputtering method by the use of Cr as a sputtering 
target. 

SOLUTION: At the time of forming a thin Cr film of integrated circuit pattern, etc., on a 
conductive substrate, such as silicon wafer, or an insulating substrate of glass, synthetic 
resin, etc., by a sputtering method by the use of Cr as a sputtering target, an He-Ar gaseous 
mixture consisting of 5 to 25 vol.% Ar gas and the balance He gas is used as a sputter gas. 
When the mixing ratio of Ar gas is less than 5%, plasma is not stabilized and sputtering 
becomes difficult; when it exceeds 25%, the amount of supply of He incorporated is 
decreased and stress controlling property becomes deteriorated. By this method, pressure 
control can be facilitated, and the thin Cr film can be formed in high yield. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is concerned with the process which 
forms a detailed integrated-circuit pattern on a semiconductor wafer, and relates to the manufacture 
method of the chromium thin film by the spatter which can control membraneous quality with 
repeatability detailed and sufficient at low temperature. 
[0002] 

[Description of the Prior Art] The chromium thin film obtained by the spatter is excellent in adhesion 
with glass, thermal resistance, and opposite chemical nature, and is widely used as shading material of 
the wiring material of a liquid crystal display, or a photo mask, although the thing of low stress [ thin 
film / chromium / which is used for these ] is recently called for with detailed-izing of a device ~ a Prior 
art ~ enough — low - the stress chromium thin film was not obtained 
[0003] 

[Problem(s) to be Solved by the Invention] The trouble of the conventional technology is as follows. 
[0004] Although the spatter which mainly uses Ar as spatter gas had been used when forming a 
chromium thin film on the ground of a substrate and others, when chromium was formed by this spatter, 
there was a fault which very big stress produces. When this trouble has big stress, and the wafer of a 
substrate curves, for example, I hear that position ****** of a pattern will shift and the product yield 
will fall, and there is. 

[0005] By the way, in case Cr is formed by the spatter on an insulating substrate, the manufacture 
method of Cr thin film using the argon gas which contained nitrogen 0.1 to 10% as spatter gas is 
indicated by JP,3-36259,A. It is indicated that Cr thin films obtained by this method are low stress and 
low resistance. 

[0006] However, since the 1st trouble of this technology makes spatter gas what mixed nitrogen into 
argon gas, the thin film actually formed is in being not a chromium thin film but the nitriding chromium 
thin film CrNx. The reason is in nitriding chromium dissolving by the above-mentioned method. 
[0007] Compared with a chromium thin film, I hear that a nitriding chromium thin film has weak 
adhesion with a ground, and the 2nd trouble has it. Although stress does not produce peeling by own 
stress of a film etc. for a low reason, a nitriding chromium thin film will become easy to peel from a 
ground, if external force, such as vibration, is added. 

[0008] The 3rd trouble ******* ***ing by ashing processing according [ a nitriding chromium thin 
film ] to oxygen plasma. In the process which produces a photo mask, since it surely passes through the 
step of the ashing processing by oxygen plasma, a nitriding chromium thin film can be used. 
[0009] The purpose of this invention method solves these troubles, and is to offer the manufacture 
method of the chromium thin film which fully made stress low stress. 
[0010] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly to solve the above-mentioned 
technical problem, in manufacture of the chromium thin film to a ground top, by forming as spatter gas 
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what mixed 5 - 25% of argon gas in helium gas by setting a spatter target to Cr, this invention person 
finds out that the chromium thin film of low stress with sufficient adhesion with a ground can be 
formed, and came to complete this invention. 

[00 11] That is, this invention is the manufacture method of the chromium thin film characterized by 
using the helium which mixed the argon of 5 or 25 capacity % as spatter gas in the manufacture method 
of the chromium thin film which uses Cr for a spatter target and forms chromium by the spatter on a 
ground. 

[0012] Although the stress control by the pressure of spatter gas was difficult in order to change from 
compressive stress to a tensile stress rapidly in a low stress field, if it carries out using only an argon as 
spatter gas when using Cr for a spatter target and forming chromium by the spatter In this invention, in 
case Cr is formed in the usual sputtering system, by using the helium which mixed the argon gas of 5 - 
25 capacity % as spatter gas (using gaseous helium capacity as the base) A chromium thin film is 
formed and the controllability of stress improves by the bird clapper that the inclination of the slope 
which changes with spatter gas ** from compressive stress to a tensile stress is loose. This is for the 
helium of spatter ion being incorporated by the chromium thin film, and shifting to compressive stress 
by using helium with the atomic number smaller than an argon for spatter gas. 

[0013] If there are few mixing rates of an argon than 5 capacity %, since plasma is stabilized and is not 
formed, it will become difficult to carry out a spatter. The amount of supply of the helium which will be 
incorporated on the other hand if 25 capacity % is exceeded decreases, and stress-control nature serves 
as as with it being bad like the case where a spatter is carried out only with an argon. 
[0014] 

[Embodiments of the Invention] The manufacture method of the chromium thin film of this invention 
can carry out and carry out things to a spatter target in the arbitrary usual sputtering systems known 
conventionally uses Cr. 

[0015] Formation of the chromium thin film used as a gestalt of suitable operation of this invention 
method in the process which forms a detailed integrated-circuit pattern on the production technology of 
a semiconductor integrated circuit, i.e., a semiconductor wafer, for example is applicable. 
[0016] As for the ground which forms a chromium thin film on it, the grounds in which a substrate and ^ 
others are arbitrary may be applicable. As a substrate, both of insulating substrates, such as conductive ^ 
substrates, such as a silicon wafer, glass, and synthetic resin, are applicable. ^ 
[0017] 

[Example] Hereafter, although an example shows this invention concretely, this invention is not limited 
to this and can be suitably changed within the limits of this invention. 
I — [001 8] The 4 inches raise in basic wages silicon substrate (480-micrometer **) was installed in RF 

sputtering system (the product made from Anelva, SPF-530H), and sputtering was performed by 4-N 6 uJ 
inches and Cr target of 3mm **, and spatter power 800 W. At this time, as spatter gas, helium was ^ 
introduced into 50sccm(s), the argon was introduced in equipment by the flow rate of 5sccm(s), 
sputtering was performed, without performing substrate heating, and the chromium thin film of 50nm of 
thickness was formed. When various gas ** were changed and membranes were formed, as shown in 
drawing 1 , the chromium thin film changed from compressive stress to the tensile stress by 4 - 6mTorr, 
and it became about 0 stress by 5mTorr. 

^[0019] In addition, although gaseous helium and argon gas were mixed within equipment by the above- 
mentioned method, even if it uses for gaseous helium the gas which mixed argon gas from the first, it 
cannot be overemphasized that the same effect is acquired. 

[0020] The result which only the argon was introduced in equipment by the flow rate of 55sccm(s) as 
spatter gas, and also sputtering was performed on the same conditions as the case of the above- 
mentioned example, and various gas ** were changed, and formed chromium of 50nm of thickness for 
comparison is shown in drawing 2 . The pressure field where stress becomes 0. is narrow so that drawing 
2 may see, and stress control is difficult. 

[0021] In the case of the example of this invention, the pressure field where stress becomes 0 compared 
with the case where only an argon is used as spatter gas is large, and it is possible to form a stress free- 
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lancer's chromium thin film easily so that clearly [ result / which is shown in drawing 1 ] as compared 

with this. 

[0022] 

[Effect of the Invention] According to this invention, although the pressure control for controlling stress 
was difficult in the conventional method which forms Cr film, using only an argon as spatter gas as 
explained above, since it is obtained even if the chromium thin film of low stress carries out stress 
change to some extent, pressure control becomes easy and a chromium thin film can be formed with the 
sufficient yield. 

[0023] Moreover, although the low stress chromium thin film (in fact nitriding chromium thin film) 
which used nitrogen had a problem in adhesion with a ground, the chromium thin film of this invention 
is excellent also in adhesion. 

[0024] Furthermore, since the ashing processing by the oxygen plasma currently generally used will 
********** when a nitriding chromium thin film exfoliates a resist, the process which can be used will 
be restricted. On the other hand, even if the low stress chromium thin film formed by the method of this 
invention performs ashing processing, it does not**********. 



[Translation done.] 
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. * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the chromium thin film characterized by using the helium which 
mixed the argon of 5 or 25 capacity % as spatter gas in the manufacture method of the chromium thin 
film which uses Cr for a spatter target and forms chromium by the spatter on a ground. 
[Claim 2] The manufacture method of a chromium thin film according to claim 1 that the 
aforementioned ground is a conductive substrate. 

[Claim 3] The manufacture method of a chromium thin film according to claim 1 that the 
aforementioned ground is an insulating substrate. 



[Translation done.] 
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. Drawing selection { [Representative drawing] |F| 
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iSXEE (mTorr) 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwv^ 3/10/03 



P. 




1/1 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(1l}PubncatIon number 11012730 
(43)Dat6 ef pubBcab'on of application: 1 9.01 




(SDlntCI. 




C23C U/34 
C23C 14/14 




(21)AppIication number. 09164690 
(22X)ate of filing: ZO.06.1 997 




(71) AppHcant: 

(72) !nventor 


NEC CORP 
TSUBOl SHINJI 



(54) PRODUCTION OF THIN CHROMIUM RLM 



(57)Abstract: 

PROHI PM TO SOLVED- To form a tWn Cr film of low stress. ©xceHent in acfiteslan to a subst/ate byusing »n 
KfJilS. J^S^ of spl^ifi^ compodtion ^ a «,Mtter fa, in case of W.ng - Cr film on . «.b*trate by a 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of r^ection] 

[Kind of final disposal of appUcation other than the 

examiner's decision of nyection or application converted 

registration] 

[Date of final disposal for appltcation] 
[Patent number] 
[Date of refiistratjon] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
r^ection] 

[Date of extinction of right] 



20.06.1997 



5' 
1$ 



? 



0(5 




1 



' k3e)-kj^-j;o 2:^.' 13 YUWH luKYU Jil'luSHu 



Pace L 



(l4>3^|«<tfW (JP) 02) & ^ If & ^ (A) 



iRfW^ll- 12730 



CSUIntCl' 
C2 3C 14/d4 
14/14 



PI 

C2 3C 14/at 
14/U 



M 
D 



« IMW^a OL 3 JO 





#■79-164690 




000004237 












9^0997)6^208 




JtjMHi6mLiLrB7#H» 



































(50 Bmt;9«M :^P^^i4nt<DlEft«tt 

<57> 

Ifim^St} ^^^^^ y ^ i: UT 5 *w ^ 

U2 &)**%©r/l'='>'^iB'frtfc^P 



2000r 




-6000, 



' k3k3-fc>3-3CJ 23:13 VUm TOKYO JIfnuSHO 



T-753 P. Ife) 



loo 1 51 :>:»«*efeO»a4Jtlfi<0JP»i:LTtt. 
(0 0 161 ^rp$t>Af»fllS:-t«>±K:»rirt"$Ti6 

(00 171 

(0 0 1 8j 4-<>'f'<^rt/y (480iim 
no €:RF;^<y^»« (r*/i>'«. SPF-530 

r<0»$. j^Xy5^ifJ*i;4.X'vp^AfcS0 »c 

■C^fllUfcir^. Hlt:.=^-t5fc4-6mTo p r 

tv SbbTo r rT«J^0i5:bi*-3^ 
[0 0 1 91 JtfitO^^tfe-Ctt. ^9^J^^^tr 

j::r A'=' V^tf ;^ ft aft* <j r5W«)3aJfei^ 

[0020I ltlft<o*:*OK:. :^^y^lif:^t\^xrA^^ 

5 5 s c <s mO«»"C»Wrtfci»XUfctett. 
3tf ftai-«r «ft**-CfW 5 O n mO^^ » ^ » Aft^ 



(00211 HiJ2:^H«*ftrKfc««+fifcWe>** 
[0022] 

0 X < J? o ^ J^HMWdWr t 

10 0 2 31 mm%mh^itt^A^t>^^Amm 

[0 0 2 41 ^^K. ii{t^nxt^JKfmrxi^^;!f^ht: 

(as^ffii^^Rni 

[HI 1 Ufc4&^«>^ 
(S21 





Pate 2. 



K:;^^5r-jrttic J: 9 ^ n ? r> A^rriW-fS^ p ^ 

(000 1] 

[0002] 
(0 00 3] 

[0004] xtf ^«>ttor*JiK:i5^ cr * pAwm^m 

[0 0 0 51 tw5T. »H¥3-3 6 2 5 9H^^»fc 

tt. lfe»M±i:::»-'<y4'ttTCr«r*il-r&|Rfc. 
0- 1-1 0%aj|i%tMrLfcrA^rf:^:tf:*tr;*-^y^ 

toooej U3^t<t«sfc, ^:oa«©|fli«>05HAtt 
[0007] si2onaAiisfk^ai^miti^ae^ 



5. fift^ t»A»ttttjs:y3Si«v^fc4t,g|iiro«>SfcJ: 
s ni^i^^n^ dt^^i^, ^<D^>i iSjftofc^s t t 

[000 8] «30fflJHjft«cafk^PAHfjgto»«y^ 

[0 0 0 9] *15W:frifciOBtttt. wh.t,<OHHjft€:iB 
[00 1 0] 

(aEfi*:«**rafeiC><0^ft] ;*:«9i*Wt. ±E»JH«r 

[0 0 11] •f-*l3*^»wrt;^^s^5r^-y^i.|rc 
[0 0 12] hlCC r eJev^T-^^z-Cy 

ffiKi -fc Off»&^3>^b5l 9iS^*caefl:i-*x o--:^. 

[0 0 18] rA'5/>«>iBtxtl#a5 5»ft%j:o t>*j5t 

^<y^ L fcli Jbv ^ t H»»a5/?MIWli«»^ ^* * i 4 
6. 

[00 14] 



